A major midwestern utility was faced with the dilemma of increased demands for natural gas energy while the supplies of natural gas were diminishing.
INTRODUCTION
Historically, natural gas has been considered as an inexpensive source of energy.
In addition, it is virtually nonpolluting. As a consequence, the demand for natural gas energy has reached all-time highs. Treasurer's group at headquarters was assigned to reconcile these forecasts into a unified operations plan. In spite of earlier failure at modeling, the company felt that simulation models could be useful in consolidating these forecasts and developing a unified operating plan which would answer questions concerning alternative supply sources, sales to customers on waiting lists, and off-peak demand sales.
OVERVIEW OF THE MODEL SYSTEM
Most utilities normally function in four operational areas. The needs for the company under discussion here, however, and for most operating gas utilities today, is in the areas of rates and revenues and the operating costs. These areas require additional detail to answer "what if"
questions, necessary for-computer simulation.
Consequently, a top level planning system was developed for this utility illustrated in Figure 1 , and consisting of five separate operating modules.
The basic design was developed during a onemonth initial Phase I study, consisting of interviews with key executives within the organization. Data availability and traditional forecasting methods were also studied at this time. The result of Phase I was the five module system to simulate the rate and cost of service area for this utility by months over a time horizon of five years.
The Rate Module isolated the smallest definable element of revenue to the company. Customers were classified by the rate schedule utilized, their particular revenue class, such as residential space heating, and by billing method. The primary purpose of the Rate Module was to determine the actual therms sold and the base dollars of revenue generated in each of these elements.
The Revenue Module took the therms sold from t h e Rate M o d u l e a n d d e t e r m i n e d t h e t h e r m s e n do u t --t h e a c t u a l n u m b e r of t h e r m s d i s t r i b u t e d in a p a r t i c u l a r m o n t h . The s e n d o u t is r e l a t e d , b u t n o t e q u i v a l e n t t o t h e t h e r m s a c t u a l l y b i l l e d . S o m e of t h e o u t p u t s w e r e a n e a r n i n g s s t a t e m e n t a n d a r e t u r n on t h e r a t e b a s e . Forecasting the average use per customer, on the other hand, was more difficult. In the majority of cases, the amount of usage by a particular customer is variable both with the respect to time. In fact, the largest class of 747 natural gas users were those whose usage depend heavily on weather, i.e., space heating customers. In actual fact, however, the problem is not quite that simple. As can be seen in Figure were sent out in that month, 50% from the previous month, and 25% in the month prior to that.
TECHNIQUES
For monthly billing basis customers, the rule is 50-50. Certain customers' usage could be identified exactly in the month in which it was sent out. These are typically major power generation companies whose meter is read at the end of a particular month, every month, and the sendout corresponds exactly with billed therms.
751
The cost of gas module was used to evaluate pipeline purchases and cost out the dollar value of service for a particular accounting period. It also provided a forecast for pipeline purchases to be used in the purchased gas adjustment calculation. At the present time, all pipeline purchases are done on contract, using what is known as a two-part rate schedule. The cost to the utility of a particular quantity of gas is broken down into demand and commodity charges.
The demand charge is based on the maximum allowable daily draw of gas from a particular pipeline, whereas commodity charge is a variable charge, depending on the number of units withdrawn from the pipeline. Stiff penalties are also included in the rate. These penalty charges prevent a particular utility from withdrawing a greater quantity of gas than that specified in the demand charge. The GPOS package handled most of the conversational programming within the model system.
To validate the model, it was decided that two years of actual data would be placed into the system and the results compared with actual results. In the PGA area, it was noted that arithmetic errors had been made in certain instances.
Once detected, accounting would input reconciling items to offset these previous calculation 
